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Mental Illnesses are Prevalent and Costly

Annually, more than

1 in 5
U.S. adults experience

mental illnesses

“Key substance use and mental health indicators in the united states: Results from the 2021 national survey on drug use and health,” 2022.



Machine Learning in Clinical Psychiatry

Diagnosis

Prognosis

Treatment



Diagnosis: Mental Illness Screening

Interview Survey App

6

Facilitates earlier detection



Predict Screening Survey Scores

Kroenke K, Spitzer RL, Williams JB. The PHQ‐9: validity of a brief depression severity measure. Journal of general internal medicine. 2001
Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7. Archives of internal medicine. 2006

Predict

Voice 
Recordings

Text 
Messages

Heart 
Rate

GPS



PHQ-9 for 
Depression 
Screening

Sum the 9 question scores:

➢0-4 asymptomatic

➢5-9 mild 

➢10-14 moderate

➢15-19 moderately severe

➢20+ severe

Kroenke K, Spitzer RL, Williams JB. The PHQ‐9: 
validity of a brief depression severity measure. Journal 
of general internal medicine. 2001



Screening with Text Message Logs

Screening with Log Content

Screening with Log Counts

Screening with Log Time Series

Screening with Log Distributions

Bryan et al, “Behind the Screen”, Biomedical Materials & Devices, 2024



Datasets of SMS text logs

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024; ML Tlachac et al, “DepreST-CAT”, ACM IMWUT, 2022; 
Palan & Schitter, “Prolific”, J of Behavioral and Experimental Finance, Elsevier, 2018

SMS text logs were retrospectively harvested from Prolific crowdsourced workers



Reply Latency for Mental Illness Screening

Number of seconds between receiving and sending a text message

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024



How Did I Think of Using Reply Latency?

I have privacy concerns with using 
text content so I’m going to work 
with text sending patterns next.

Oh, like how long it takes someone to 
reply to a text message?

Not what I meant ... 
but that’s a great idea!



Reply Latency for Each Participant

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024



Conversation Ratio for Each Participant

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024



Distribution Features

1. 10% quantile latency

2. 25% quantile latency

3. 50% quantile latency

4. 75% quantile latency

5. 90% quantile latency

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024



Predictive Models

1. 10% quantile latency

2. 25% quantile latency

3. 50% quantile latency

4. 75% quantile latency

5. 90% quantile latency

1 = positive depression screening

0 = negative depression screening



Detection of Depression Symptoms

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024



Detection of Anxiety Symptoms

ML Tlachac et al, “Symptom Detection with Text Message Log Distributions…”, ACM IMWUT, 2024



Repeated on DemonicSalmon Dataset

M. Boukhechba, A. Daros, K. Fua, P. Chow, B. Teachman, and L. Barnes, “Demonicsalmon: Monitoring mental health 
and social interactions of college students using smartphones,” Smart Health, vol. 9, pp. 192–203, 2018.

72 
undergraduate 

students

University of 
Virginia

Spring 
semester of 

2016

2 weeks of 
passive 

sensing data

Social anxiety 
screening 
scores

Depression 
screening 
scores



TLACHAC AND OGDEN.  
“STUDENT MENTAL 
HEALTH SCREENING WITH 
TEXT MESSAGE 
METADATA”,  ICMLA 2024

Results were 
even Better!



Important 
Features for 
Social Anxiety 
Screening

TLACHAC AND OGDEN .  
“STUDENT MENTAL HEALTH 
SCREEN ING WITH TEXT  
MESSAGE METADATA”,  ICMLA 
2024



Screening with Text Message Logs

Screening with Log Content

Screening with Log Counts

Screening with Log Time Series

Screening with Log Distributions

Bryan et al, “Behind the Screen”, Biomedical Materials & Devices, 2024



Language Differs by Platform



Why would 
depressed people 
talk about pets 
more?



Most Important 
Features Across 
Text Types

Communication and vacation 
related words were useful in the 
depression screening models for 
all three types of text

T Zhao and ML Tlachac, Bayesian optimization 
with tree ensembles to improve depression 
screening on textual datasets. IEEE 
Transactions on Affective Computing, 2024



My Most Recent Papers

ML Tlachac, Tingting Zhao, Allison 
Papini, Terri Hasseler, Suhong Li, David 
Gannon, and Philip Lombardi. "Artificial 
Intelligence Chatbot Perception and 

Use Across Campus." Journal of 
Computer Information 

Systems (2025)

ML Tlachac, Michael V. Heinz, 
Anastasia C. Bryan, Arielle LaPreay, 
Geri Louise Dimas, Tingting Zhao, 

Nicholas C. Jacobson, and Samuel S. 
Ogden. "Datasets of Smartphone 

Modalities for Depression Assessment: 
A Scoping Review." IEEE Transactions 

on Affective Computing (2025).



Artificial Intelligence Chatbot Perception and 
Use Across Campus

Since the widespread availability of generative Artificial Intelligence (AI) Chatbots, colleges and 
universities have been grappling with their impact on higher education. 

We designed and conducted a survey to capture use and perception of AI Chatbots across the 
three primary campus populations: faculty (N = 77), staff (N = 110), and students (N = 223). 

While all three campus populations had similar scores regarding being first adopter of new 
technology, they had statistically significantly different scores for seven other 5-point Likert 
scales regarding AI Chatbot use and perception. 

Despite the differences in their use and perception, subsequent textual analysis indicates that 
the campus populations share similar concerns about AI Chatbot accuracy, bias, and technology 
dependency. 



Artificial Intelligence Chatbot Perception and 
Use Across Campus



Datasets of Smartphone Modalities for 
Depression Assessment: A Scoping Review



My Future 
Research: 
Smart Rings

I found only one dataset had 

depression screening scores and 

smart ring data.

I’m currently testing 8 different 

smart rings.



Smart Ring Sleep Comparison
Correctly Detected I 
woke up at 6am:

➢Ringconn

➢Samsung

➢Helio

➢Circular

Incorrectly recorded I 
slept until 7:30am:

➢Oura

➢Ultrahuman

➢Omnihealth
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rem light deep



On Another Shakespeare Tangent

❖Created word cloud 

of the famous “balcony 

scene” when preparing 

for class

❖Noticed Juliet often 

calls Romeo by name

❖How often does 

Romeo call Juliet by 

name?



Romeo Rarely Calls Juliet by Name

JULIET ROMEO

There’s a bigger research question about gender politics within character interactions in Shakespeare plays



Questions are 
Everywhere!
COULD KRISTOFF AND ANNA FROM 
FROZEN SURVIVE THE FALL OFF 
THE CLIFF INTO THE SNOW?



I Have Some Questions 
about the Buses

How short does the ride need to be to 

encourage filling the bus from front to back?

What personality traits are related to wearing 

seat belts?



Questions?
MLTLACHAC@BRYANT.EDU 
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